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The equine oviduct is considered as a reproductive organ with essential functions for early
reproductive events. There is extensive literature on the pathology of the equine endo-
metrium relating to reduced fertility, but in only few studies, the inﬂuence of alterations of
the equine oviduct has been examined. The aim of this study was to investigate the
incidence of inﬂammatory lesions in the oviduct and its association with endometrial
inﬂammation and ovarian activity in mares. One hundred ﬁfty Criollo mares were selected
from a population of horses sent to slaughter at an abattoir. Internal reproductive tracts
were recovered within 10 minutes after slaughter, and uterine and oviducts samples were
collected, processed, stained with hematoxylin-eosin, and analyzed. From the total mares
examined, 69.3% were considered cyclic, 18.7% in anestrus, and 12% in the transitional
phase. No signiﬁcant (P > .05) correlations coefﬁcients were observed among the degree of
inﬂammatory cells in oviduct and in endometrium from cyclic and noncyclic mares. Most
studied mares had some degree of lymphocytic inﬁltration in the oviduct mucosa (64%).
The incidence of neutrophilic and eosinophilic inﬁltration in oviducts occurred in 8% and
4% of the mares studied, respectively. Cyclicity did not inﬂuence the neutrophilic and
eosinophilic inﬁltration (P > .05). The incidence of oviduct inﬂammation in Criollo mares is
more frequent than previously reported in other breeds; however, the neutrophilic and
eosinophilic inﬁltration is rare. Endometrial inﬁltration is not an oviduct inﬁltration cause
and is possible to observe oviduct inﬂammation without endometrial inﬂammation.
 2015 Elsevier Inc. All rights reserved.1. Introduction
The equine oviduct is a tortuous tube, 20–30 cm long
and 1.5–3.0 mm length supported by the mesosalpinx [1].
The oviduct is divided into three parts as follows: the, Departamento de
idade Federal do Rio
00, Porto Alegre, Rio
. All rights reserved.infundibulum (funnel-shaped portion nearest the ovary),
the ampulla (expanded middle portion), and the isthmus
(narrowed portion that connects the ampulla to the uterine
horn) [2]. This portion of the mammal is considered as a
reproductive organ having both transport and secretory
functions that are essential for early reproductive events
[3]. It serves as a conduit from the ovary to the uterus
providing a satisfactory environment for ﬁnal maturation
of the oocyte, sperm transport, sperm capacitation, fertil-
ization, and early embryonic development [4].
Fig. 1. Oviductal inﬁltration with lymphocyte (arrows) predominance (HE
stain, 400). HE, hematoxylin-eosin.
Table 1
Mares with oviduct inﬁltration unilateral or bilateral and mares with
presence of inﬂammatory cells in the endometrium from a total of 150
mares.
Inﬁltration Oviduct Endometrium,
Total Mares,
n (%)
Total Mares
(Unilateral þ Bilateral),
n (%)
Bilateral
Mares,
n (%)
Lymphocytes/
plasma cells
107 (71.3) 62 (41.3) 124 (82.7)
Neutrophils 12 (8.0) 2 (1.3) 61 (40.7)
Eosinophils 6 (4.0) 1 (0.7) 63 (42.0)
Macrophages 6 (4.0) 0 12 (8.0)
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equine endometrium relating to reduced fertility, but in
only few studies, the inﬂuence of alterations of the equine
oviduct has been examined [4]. Salpingitis, inﬂammation
of the oviduct, plays an important role in other domestic
animals such as sows [5] and is a common disease that
compromises the fertility index in cows [6]. Salpingitis is
rarely diagnosed in the equine species and does not result
in visible, physical enlargement of the oviduct as is seen in
other species [7]. However, it is commonly observed in
postmortem tracts, with an increase of inﬂammation of
infundibulum with increasing age [8–10]. A lymphocyte
inﬁltration in the infundibular–ampullary region of the
oviduct is more evident in nonpregnant than in pregnant
mares, suggesting that these lesions may have an inﬂu-
ence on the ability of a mare to become pregnant [10];
however, there are no signiﬁcant reported cases in horses
[4,11,12].
The aim of this study was to investigate the incidence of
inﬂammatory lesions in the oviduct and its associationwith
endometrial inﬂammation and ovarian activity in Criollo
mares.
2. Materials and Methods
2.1. Animals
One hundred ﬁfty Criollo mares (mean age, 15 years and
range between 5 and 21 year old) of unknown reproductive
history sent to slaughter at an abattoir located at parallel
32 south in southern Brazil were used.
2.2. Experimental Procedures
Mares were humanely slaughtered. Internal reproduc-
tive tracts were recovered within 10 minutes after
slaughter and examined visually to discard those from
pregnant mares. Tracts were collected at October 27th,
November third, 10th, and 24th, December ﬁrst and 15th,
and April 20th.
Ovaries were dissected, and ovarian structures recorded
(corpus luteum [CL] and follicles). Mares were considered
cyclic when at least a dominant follicle (>30 mm) or a CL
was found. Mares were classiﬁed as noncyclic when folli-
cles <20 mm and no CL were detected. Both oviducts of
each mare were dissected, and a portion of 10 mm of the
ampullae was collected, ﬁxed in Bouin solution during
24 hours. The histologic examination was performed by an
experienced pathologist blinded from any information.
The uteri were kept on dorsal position and were care-
fully incised from the cervix through the body of the uterus.
An endometrial sample was collected at the dorsal region
of the uterine horns base with scissors and preserved in 4%
formalin for histopathologic examination.
Oviduct and uterine sampleswere dehydrated in alcohol
(70%, 80%, 90%, and 100%) cleared in xylol, embedded in
paraplast, sliced (5-mm thin), stained with hematoxylin-
eosin, and analyzed under an optical microscope (100 to
400). The endometrium and the oviducts were classiﬁed
into 3 of inﬂammationdslight (1), moderate (2), or severe
(3) [13].Slight inﬂammation (1) was considered when few
(<10%) inﬂammatory cells (lymphocytes, neutrophils,
macrophages, plasma cells, and/or eosinophils) or one focal
lymphocyte inﬁltration in the stroma or epithelium were
detected. Moderate (2)dpresence of two or three focal
and/or diffuse lymphocytes inﬁltrations or one focal inﬁl-
tration of neutrophils, macrophages, plasma cells, and/or
eosinophils. Severe (3)dwidespread inﬁltration of lym-
phocytes, neutrophils, macrophages, plasma cells, and/or
eosinophils.
2.3. Statistical Analysis
Chi-square analysis was used to compare the degree of
inﬁltration of the different inﬂammatory cells in the ovi-
ducts relative to the degree of inﬁltration in the uterus from
the mares studied. It was also used to compare the distri-
bution of the inﬁltration of different inﬂammatory cells in
the oviducts according to their presence or absence in
the uterus of cyclic and noncyclic mares. Correlations
coefﬁcients were calculated among the degree of inﬂam-
matory cells in the oviduct and of the same cells in the
endometrium from cyclic and noncyclic mares using Pois-
son test. Data are presented as the mean  standard error.
A difference of P < .05 was considered signiﬁcant. The
software GraphPad InStat 3 was used.
Table 2
Classiﬁcation of the oviduct and uterus of the total and cyclic mares according to the inﬂammatory cell inﬁltration.
Inﬁltration Classiﬁcation Total mares Cyclic mares
Oviduct (n ¼ 300), % Uterus (n ¼ 150), % Oviduct (n ¼ 208), % Uterus (n ¼ 104), %
Lymphocytes/plasma cells Slight 124 (41.3) 51 (34.0) 84 (40.4) 41 (39.4)
Moderate 32 (10.7)* 38 (25.3)* 23 (11.1)þ 27 (25.9)þ
Severe 13 (4.3)* 35 (23.3)* 8 (3.8)þ 19 (18.3)þ
Neutrophils Slight 13 (4.3)* 44 (29.3)* 6 (2.9)þ 28 (26.9)þ
Moderate 1 (0.3)* 11 (7.3)* d 11 (10.6)
Severe d 6 (4.0) d 2 (1.9)
Eosinophils Slight 4 (1.3)* 30 (20)* 3 (1.4)þ 21 (20.2)þ
Moderate 3 (1.0)* 21 (14)* 1 (0.5)þ 16 (15.4)þ
Severe d 12 (8.0) d 10 (9.6)
Macrophages Slight 6 (2.0) 8 (5.3) 3 (1.4) 2 (1.9)
Moderate d d d d
Severe d 4 (2.6) d d
No inﬁltration 127 (42.4)* 25 (16.7)* 90 (43.2)þ 16 (15.4)þ
(*, þ) same symbol in the row represent a signiﬁcant difference (P < .01).
Table 4
Distribution (n and %) in cyclic and noncyclic mares of presence (þ) or
S.M. Fiala-Rechsteiner et al. / Journal of Equine Veterinary Science 35 (2015) 731–734 7333. Results
This study showed that 173 dissected oviducts had some
degree of inﬂammation (57.6%; Fig. 1). From the whole
population examined, bilateral inﬂammation of the oviduct
was observed in 65 mares (43.3%), whereas 43 mares
(28.7%) had unilateral inﬂammation. Endometrial inﬁltra-
tion of inﬂammatory cells was observed in 125 mares
(83.3%).
From the total examined, 104 (69.3%) were considered
cyclic, and 46 (30.7%) noncyclic. Cyclic mares were detected
in all collections days performed, and noncyclic mares were
not observed only on 15th December. Table 1 describes the
number of cyclic and noncyclic mares with different inﬁl-
tration cells in the uterus or in the tubes (unilateral or
bilateral).
In all mares of this study and also in the cyclic mares, a
higher (P < .01) percentage of mares presented inﬁltration
of lymphocytes, plasma cells, neutrophils, or eosinophils in
the uterus when comparedwith the inﬁltration of the same
cells in the oviducts (Table 2). No signiﬁcant correlations
coefﬁcients were observed among the degree of inﬂam-
matory cells in the oviduct and in the endometrium from
cyclic and noncyclic mares (Table 3).
Most 150 mares studied had some degree of lympho-
cytic inﬁltration in the oviduct mucosa (64.7%). Forty-one
of them (27.3%) showed also presence of plasma cells. The
incidence of neutrophilic inﬁltration in oviducts occurred
in 12 mares (8%) being six cyclic mares (5.8%). Eosinophils
were detected in six mares (4.0%) being three cyclic mares
(2.9%). Cyclicity did not inﬂuence the neutrophilic and
eosinophilic inﬁltration (P > .05).Table 3
Correlation coefﬁcient (R) observed among the degree of inﬂammatory
cells in oviduct and in endometrium from cyclic and noncyclic mares.
Cell R P
Lymphocyte/plasma cells 0.088 .205
Neutrophils 0.008 .09
Eosinophils 0.129 .06
Macrophages 0.035 .61Signiﬁcant differences (P < .05) were observed in the
distribution of the inﬁltration of inﬂammatory cells in
oviducts and uterus, between cyclic and noncyclic mares
(Table 4). In all mares, eight presented slight-to-moderate
oviduct neutrophilic inﬂammation without uterine inﬁl-
tration. Lymphocyte inﬁltration was observed in nine ovi-
ducts from seven cyclic mares without uterine inﬁltration.4. Discussion
Inﬂammation was the only abnormality found in the
oviducts in this study. The incidence of inﬂammatory cells
in this portion of the reproductive tract was higher (57.6%)
when compared with other studies. One of the early re-
views about infertility described 21.7% of the mares with
oviduct abnormalities [11]. Henry [12] found in 39.4% of the
mares some degree of oviduct inﬂammation and Gastal
et al [14] detected 15.6% of mares with salpingitis.
The higher lymphocyte presence observed in the pre-
sent study can be explained through the use of nonpreg-
nant mares that have in the infundibular–ampullary region
of the oviduct a lymphocyte inﬁltration more evident than
in pregnantmares [10]. Most of the inﬁltrations observed in
this study were from lymphocytes and classiﬁed as slight.
Light focal or diffuse mucosal inﬁltration of lymphocytes is
not uncommon and also frequently observed [9,10] and
might not affect fertility [13]. These lymphocytes may orabsence () of inﬂammatory cells in the oviducts (n ¼ 300) according to
the presence (þ) or absence () of the inﬂammatory cells in the uterus.
Inﬁltration Oviduct (),
Uterus ()
Oviduct (),
Uterus (þ)
Oviduct (þ),
Uterus ()
Oviduct (þ),
Uterus (þ)
Lymphocytes/
plasma cells
15 (5.0)a 88 (29.3)b 9 (3.0)a 160 (53.3)c
Neutrophils 169 (56.3)a 117 (39.0)b 9 (3.0)c 5 (1.7)c
Eosinophils 171 (57.0)a 122 (40.7)b 3 (1.0)c 4 (1.3)c
Macrophages 283 (94.3)a 11 (3.7)b 5 (1.7)bc 1 (0.3)c
a, b, c (P < .05) different subscripts in the row represent signiﬁcant
differences.
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case is arbitrary [4].
Undoubtedly, the inﬁltration of neutrophils has to be
interpreted as an exudative inﬂammatory process in the
equine oviduct [4]. In the present study, no differences
were observed in the frequency of neutrophilic inﬁltration
between cyclic and noncyclic mares demonstrating no
hormonal inﬂuence.
Eosinophilic inﬁltration was observed in less than 4% of
the mares. Eosinophilia in the human oviduct is described
as oncocytic metaplasia [15,16] and related to ectopic
presence of Enterobius vermicularis (former Oxyuris ver-
micularis) worm or ova [17]. In mares, an eosinophilic
salpingitis was observed in those with positive to staining
for chlamydial antigen [4].
Most of the neutrophilic and eosinophilic inﬁltrations
were unilateral. These results agree with the results of
Henry and Vandeplassche [9] who witnessed more
frequent occurrences of unilateral salpingitis. However, if
lymphocytes presence was considered, more bilateral in-
ﬁltrations were observed in this study.
In a study with 76 mares, the authors observed half of
the mares with endometritis showing signs of salpingitis,
whereby increasing severity of the endometritis lead to a
higher incidence of salpingitis [4]. However, in the present
study, only 6.6% of the mares with neutrophils inﬁltration
in the endometrium presented signs of inﬂammation of the
oviduct, and no correlation was observed between the
degree of neutrophilic inﬁltration in the uterus and in the
oviduct. Less than 5% of themares with uterine eosinophilic
inﬁltration presented salpingitis and also no correlation
(endometrium  oviduct) was observed. Probably the
ascent endometritis was prevented due to an anatomic
isolation of the lumen of the oviduct from the uterine
lumen by a tight uterotubal junction [18] and due to the
dorsal position of the oviduct in the abdominal cavity [8].
These results permit to afﬁrm that the uterotubal papilla
demonstrate the amazing competence to separate the
lumen of the uterus and the oviduct in the mare [19].
The incidence of oviduct inﬁltration without endome-
trial inﬁltration was observed in ﬁve of 61 cyclic mares,
which presented slight-to-moderate neutrophilic inﬁltra-
tion. Medenbach et al [4] have no doubt that salpingitis can
originate from endometritis, but they also suggest the
possibility of salpingitis develop due to an extension of
inﬂammatory process of the infundibulum and the peri-
toneal cavity. This salpingitis can be originated from
nonreproductive diseases originated in the abdominal
cavity [10]. Probably salpingitis without endometritis can
be an infertility and/or subfertility cause with difﬁculty
diagnostic that must be considered.
5. Conclusions
In summary, the incidence of oviduct inﬂammation in
Criollo mares is more frequent than previously reported in
other breeds; however, the neutrophilic and eosinophilic
inﬁltration is rare. Endometrial inﬁltration is not an oviductinﬁltration cause, and it is possible to observe oviduct
inﬂammation without endometrial inﬂammation.
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